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A ppendix of Amendments Made to Claims 1-36 



1. A CMOS A n.image sensor comprising^; 

a plurality of ae^ve-pixels each having an output, each aetive-pixel includingvi 
5 a first circuit that produces a signal proportional to incident light 

intensity, said first circuit being connected to supply said p roportional 
signal capabl e of b e ing opphod t o said aetive-pixel output, 

a select node connected to receive a select signal for selecting 
said pixel from said plurality of pixels, and 
10 a reset transistor for resetting said aetive-pixel^; 

at least on e select signal coupled to said pix e ls for s e lecting at least on e pix e l 
from said plurality of pixels, 
an amplifier- having^; 

a first input for receiving said outputs of said aetive-pixels, and 
15 an output coupled to said reset transistors to providing provide a 

negative feedback signal t o s»d-aLselected pixel- ri and 
a reset reference voltage som-ce connected to apply a reset reference voltage 
signal appUed t o said amplifier to provide a voltage r eference for controlling t e-reset 
of said ae^ve-pixels. 

20 

2. The CMOS i mage sensor of claim 1 in which w herein said amplifier further 
includes a second input receiving said reset reference voltag e signal 

3. The €MQS-image sensor of claim 2 in which w herein said reset transistor has 
25 includes a gate and first and second terminals, said first terminal connected to receive 

said n egative feedback signal p rovid e d to said fir s t t e rminal t o adjust th e voltag e at 
said second termina l's voltage of said res e t tronsistor t o a selected r eset voltage. 



4. The CivIGS image sensor of claim +-ef-3 in which wherein said reset reference 
voltage source signal is selected to control said v oltage at said second reset transistor 
terminal is- to be about V t -AV below #ie -a reset v oltage applied at said gate terminal 
5 of said reset transistor, where wh e r e Vj is Ae-a.threshold voltage that is characteristic 
of said reset transistor, and AV keepfr -is selected to maintain A e -said r eset transistor in 
a#ie-sub1hreshold region of operation during i frAe-a steady state phase o f fee -pixel 
reset-^ftse. 

10 5. The GMQS-image sensor of claim 4 in which w herein said selected A V is 
greater than about o ne hundred miUivolts. 

6. The CMOS image sensor of claim 4 in which w herein e aeh -said select node of 
each said p ixel furth e r comprises a terminal of a r ow select transistor that is c oupled 

15 to said first input of said amplifier. 

7. The CMOS image sensor of claim 6 wherein each said pixel fiirtfaer comprises 
hd%4ng-a source follower transistor coupled between said second terminal of said reset 
transistor and a terminal of said row select transistor. 

20 

8. The CMOS-image sensor of claim 3 in which w herein said first circuit is 
comprises a photocircuit^ 

9. The CMOS-image sensor of claim 8 in which w herein said amplifier is 
25 comprises a differential amphfier including in which said first input of said 

differ e ntial amplifier is apphed to a first differential amplifier input transistor 
connected to receive said first amplifier input a nd s aid second input of said 



differ e ntial amplifi e r i s appli e d to a second differential amplifier input transistor 
cormected to receive said second ampiifier input said &st and second ditlerential 
amplifier input transistors connected c oop e rating t o provide a curr e nt signal t o a 
current mirror circuit that is w hich provide s connected to deliver said negative 
5 feedback signal t o said reset transisto r first terminal . 

10. The €MOS-image sensor of claim 8 in which w herein said photocircuit 
includes a photodiode and a.capacitance. 

10 11. The CMOS i mage sensor of claim 7 in which w herein said first circuit is a 
photocircuit^ 

12. The CMOS i mage sensor of claim 1 1 in which w herein said photocircuit 
includes a photodiode and a.capacitance. 

15 

13. A CMOS A n image sensor array having rows and columns of ae^ve-pixels, 
comprising;^; 

one or more at least one column lines^; 

multipl e a plurality of a efave-pixels each having an output, the outputs of eaeh 
20 ae^ve-pixels in a column being connected to a common respective column line, each 
said ae^ve-pixel including^i 

a first circuit that produces a signal proportional to incident light 
intensity, said first circuit being connected to supplv said p roportional 
signal capable of being opphed t o said aetive-pixel output and 
25 a reset transistor for resetting said aebve-pixet; 

one or more at least one amplifiers, each said amplifier having a first input 
coupled to at least one - eaeb-said coliunn hne, each said amplifier being connected to 



providing p rovide a negative feedback signal t o each said pixel r eset transistor of 
a^respecrive colum n of pixelsri and 

-a reset reference voltage source connected to applv a reset reference voltage 
signal a pplied t o each said amplifier to provide a volt^e r eference for controlling t e 
5 reset of said active-pixels-. 

14. The CMOS i mage sensor of claim 13 in which w herein said ampUfier further 
includes a second input for receiving said reset reference voltag e signal , 

10 15. The CMOS i mage sensor of claim 14 in which w herein s aid reset transistor has 
includes a gate and first and second terminals, said first terminal connected to receive 
said n egative feedback sigai Lprovid e d to said first t e nninol t o adjust th e voltage at 
said second termina l's voltage of said r e s e t transistor t o a selected r eset voltage. 

15 16. The CMOS-image sensor of claim 13 or 15 in which w herein said reset 

reference voltage source signal is selected to control said v oltage -at ea^said second 
reset transistor t erminal is -to be about Vt -AV below fee -a reset v oltage applied at said 
gate terminal of said reset transistor, where wher e V t is tiie-a_threshold voltage that is 
characteristic o f said reset transistor, and A V keees -is selected to maintain said reset 

20 transistor in ^a.subtiireshold region of operation during a i frAe-steadv state phase 
of fee -pixel r eset-^ase. 

17. The CMOS i mage sensor array of claim 15 in which w herein said selected A V 
is greater than about o ne hundred millivolts. 

25 



18. The CMOS image sensor array of claim 16 in which w herein each ae^ve-pixel 
flfts -comprises a row select transistor coupled between said second terminal of said 
reset transistor and said first input of said amplifier. 

5 19. The CMOS image sensor array of claim 18 in which w herein each aetive-pixel 
bas -fiirther comprises a source follower transistor coupled between said second 
terminal of said reset transistor a nd a terminal of said row select transistor. 

20. The CMOS i mage sensor array of claim 16 in which w herein said first circuit 
10 m-of each aetive-pixel is -comprises a photocircuit^ 

2 1 . The €MOS-image sensor array of claim 20 in which w herein said amplifier 
comprises i s-a differential amplifier including i n which soid first input of said 
diff e r e ntial amplifi e r is applied to a first differential amplifier input transistor 

15 connected to receive said first amplifier input a nd said second input of said 

differential amplifier is applied to a second differential amplifier input transistor 
connected to receive said second amplifier input said first and second differential 
amplifier iuput transistors connected coop e rating t o provide a current signal t o a 
current mirror circuit that is w hich provide s c onnected to deliver said negative 

20 feedback signal t o said reset transisto r first terminal . 

22. The CMOS image sensor array of claim 20 in which w herein said photocircuit 
in- of each active pixel includes comprises a photodiode and a.capacitance. 



25 



23. The €MOS-image sensor array of claim 19 in which w herein e ach said first 
circuit is- K^omprises a photocircuit^ 



24. The GMOS-image sensor array of claim 23 in which w herein e ach said 
phctccircuit inoludea compfises a photodiode and a.capacitance. 



25. A €MQS-image sensor array having rows and columns of aetive-pixels, 
5 comprising^: 

on e or mor e a t least one r ow lines^; 

multipl e a plurality of a etive-pixels each having an output, the outputs of ea^ 
aetiive^ixels in a row being c onnected to a common respective r ow line, each said 
ae^ve-pixel including; 

10 a first circuit that produces a current proportional to incident Ught 

intensity, said first circuit being connected to supply said p roportional 
current capable of being applied t o said aetive^ixel output, and 
a reset transistor for resetting said aetive-pixel^; 
on e or mor e a t least one a mplifiers, each said amplifier having a first input 
15 coupled to areaeb -at least one said row line,- each said amplifier providing b eing 
connected to provide a negative feedback signal t o each said pixel r eset transistor of 
said-a,respective ro w if pixels; and? 

-a reset reference voltage source connected to apply a reset reference voltage 
signal to each a pph e d to said amplifier to provide a voltage r eference te-for 
20 controlling r eset of said aetive-pixels. 

26. The GMOS-image sensor of claim 25 in which wherein said amplifier fiirther 
includes a second input foLreceiving said reset reference voltage signal . 



25 27. The GMQS-image sensor of claim 26 in which w herein said reset transistor has 
includes a gate and first and second terminals, -said first terminal connected to receive 



9 

said n egative feedback signal p rovid e d to said first t e rminal to adjust the voltag e at 
said second termina rs voltage of caid r ese t trGrisistor to a selected r eset voltage. 

28. The CMOS image sensor of claim 25 or 2 7 in which w herein said reset 

5 reference voltage source signal is selected to control said v oltage at said second at 
e ach said s e cond t erminal is -to be about V t - A V below fee -a reset v oltage applied at 
said gate terminal of said reset transistor, where whefe-Vr is fte-aihreshold voltage 
that is characteristic o f said reset transistor, and AV is selected to maintain k ee ps tii e 
said r eset transistor in &e-a.subtiireshold region of operation during i nAe-a steady 
10 state phase of e f^Ae -pixel r eset^base. 

29. The €MOS-image sensor array of claim 27 in which w herein said selected A V 
is greater than about o ne hundred millivolts. 

15 30. The €MGS-image sensor array of claim 28 in which w herein e ach aetive-pixel 
hes ^omprises a column select transistor coupled between said second terminal of said 
reset transistor a nd said first input of said amplifier. 

3 1 . The CMOS i mage sensor array of claim 30 in which w herein each aetive-pixel 
20 fiirtfaer comprises h as-a source follower transistor coupled between said second 

terminal of said reset transistor a nd a terminal of said column select transistor. 

32. The €M9S-image sensor array of claim 28 in which w herein said first circuit 
ia-of each aetive-pixel *s -comprises a photocircuit. 

25 

33. The €MOS-image sensor array of claim 32 in which w herein said amplifier is 
comprises a differential amplifier including i n which said first input of said 



difFerontiol amplifi e r is applied to a first differential amplifier input transistor 
connected to receive said first amplifier input and a uid se cond input of s aid 
diff e rential amplifi e r is applied to a second differential amplifier input transistor 
connected to receive said second amplifier input said first and second differential 
5 amplifier input transistors coop e rating connected t o provide a curr e nt signal t o a 
current mirror circuit that is w hich provid e s connected to deliver said negative 
feedback signal t o said reset transisto r first terminal , 

34. The CMOS i mage sensor array of claim 32 in which w herein said photocircuit 
10 in-of each ae^ve-pixel includ e s comprises a photodiode and aLcapacitance. 

35. The CMOS i mage sensor array of claim 3 1 in which w herein e ach said first 
circuit comprises i s-a photocircuit. 

15 36. The €MGS-image sensor array of claim 35 in which w herein e ach said 
photocircuit includ es comprises a photodiode and a.capacitance. 



